Abstract
Introduction

53
Agriculture has fragmented natural ecosystems worldwide, leaving mixed resource on which pests may accumulate in high densities (Root, 1973) .
73
Crops are only available at certain times of the year, however, and 74 resource alteration after crop harvesting often forces pests onto alternate 75 hosts in nearby natural vegetation (Altieri and Letourneau, 1982) . rates can be higher (Henri et al., 2015 Region, a biodiverse area of north-eastern South Africa, of which half is 140 set aside for conservation (Coetzer et al., 2010) . Mango are farmed in and eclose as adults (Hill, 1983) . 
Data analysis
183
We ran two separate generalized linear mixed effects models (GLMMs) to 184 investigate how distance from the habitat margin is associated with 1) the 185 likelihood of marula infestation by C. cosyra and 2) infestation intensity. 186
GLMMs are suitable for analysing non-normal data that are pseudo-187 replicated in space and time (Bolker et al., 2009 ).
188
The likelihood of marula infestation was investigated using a binomial GLMM 189 within the canopy, 2) "fallen, unripe" and 3) "fallen, ripe": green-white 220 and yellow fruit on the ground surrounding each tree, respectively.
221
Fruit were stored in polystyrene cups for 28-31 days before emerged flies 222 were counted and identified as C. cosyra. Pupae that failed to eclose were 223 assumed to be C. cosyra and included in the total fly count per fruit. identified. All flies were identified as C. cosyra, and dead larvae/pupae 257 were assumed to be C. cosyra and added to the total fly count per fruit. were used to identify optimal models in backward model simplification.
300
For each GLMM, we determined the proportion of variance explained by 301 fixed and random effects (conditional R 2 ) and fixed effects only (marginal 302 R 2 ) using (Nakagawa and Schielzeth, 2013). 
Results
304
How is marula fruit infestation in natural vegetation
305 associated with distance to nearby mango fields?
306
At the field scale, distance from mango had no effect on the likelihood of affected by fruit ripeness and fruit abundance in the tree canopy and on 333 the ground surrounding the tree (Fig. A.1) . 
352
We also ran GLMMs with data including both adult C. cosyra flies and a
353
proportion of dead larvae/pupae emerging from mango (and total C. re-analysed the data. Results including the outlier are presented in Table   364 A.2.
365
With the outlier removed, the likelihood of infestation was equal between 
Discussion
394
We found that a polyphagous pest, Ceratitis cosyra, spills-over from crop 
448
By acting as an alternate host for C. cosyra when mango is fruiting, 449 marula may act as a "decoy" that retains the pest (Holmes and Barrett, 450 1997) and provides the crop with "associational resistance" to infestation.
451
Previous research in our study area showed higher predation rates of the dominant adult emerging from mango, it is reasonable to assume that 471 the same proportion of larvae/pupae would also be C. cosyra. Below, we 472 discuss results from the analyses including these individuals.
473
Marula is an important alternate host for C. cosyra when the mango 474 resource becomes less abundant, given that marula were more severely beyond the time we allowed for C. cosyra (C. Moxley, unpublished data).
543
While higher larval/pupal mortality in mango (70%) than marula (10%) 544 may suggest that parasitism by natural enemies is greater in crop fields,
545
we observed no association between the proportion of eclosed individuals 546 in both mango and marula and the distance from the margin (Table A .1).
547
Causes for the high larval/pupal mortality outlined above may also 548 explain the lack of parasitoid wasps emerging from mango. 
